We analyze potential labor supply effects of a shift from the current German system of joint taxation of married couples to a system of limited real income splitting on the basis of an econometric household labor supply model embedded in a tax-benefit model. Our simulation results show relatively small labor supply effects of a shift from the current system to one of limited real income splitting system. In the benchmark scenario of a shift to separate taxation labor supply of wives would increase substantially in West Germany, while a significant number of husbands would drop out of the labor force. 
Introduction
The joint taxation of married couples in Germany has been a controversial issue in practical fiscal and social policy for some time. There has also been a long-standing debate among economists about the normative rationale as well as allocation and distribution effects of the special taxation of married couples in Germany, known as "income splitting". This principle means that the income tax of a married couple is calculated by applying the tax function to half of the added incomes of the spouses, and this amount is then doubled to determine the tax amount of the couple. Under the German system of progressive taxation this implies that the amount of the income tax of a married couple may be lower than the tax the same couple would have to pay if both spouses were taxed individually according to the principle of separate taxation, as it is the case in, e.g., Austria or Sweden. The difference in the tax under these two principles depends both on the level of household income and the distribution of incomes between the two spouses. In popular German discussion, this difference is termed the "splitting advantage" of the joint taxation of married couples.
There are two prevalent criticism of this alleged "splitting advantage": First it is viewed as a subsidy to married couples with the traditional division of labor within the household, where the wife as the secondary earner stays at home. In this view, the relatively low labor force participation rate of married women in Germany is closely related to the negative labor supply incentives for second earners implied by the tax system. 1 From a social policy perspective, critics also point out that income splitting is not an adequate means of family policy as it does not subsidize households with children but married couples, while increasingly these two groups cease to coincide. In contrast, the majority view among public finance experts seems to be that there is no "splitting advantage" at all. Rather, the difference in the amount of taxes paid by married couples is considered to be the logical consequence of the system of progressive taxation, given the widely agreed normative rules that the tax system should not discriminate against marriage and, at the same time, should be neutral with respect to the distribution of incomes within the household (see, e.g., Spahn, Kaiser and Kassella, 1992, Homburg, 2000) .
In this paper, our focus is on the positive issue of the negative incentives of the current German system of income splitting on labor supply of wives. In particular, we will simulate the labor supply effects of a shift to some other system of taxation. To this end, we analyze two hypothetical reforms: (i) a shift to a system of individual income taxation, and (ii) the proposal of "limited real income splitting". For both political and constitutional reasons, it seems very unlikely that individual taxation for spouses will be introduced in Germany. The second reform proposal, which limits the amount of the "splitting advantage", has been discussed during the last election campaign by the ruling coalition and it is likely that this proposal will show up in the future.
To simulate the labor supply effects of these hypothetical reforms, we develop a microsimulation model which integrates an empirical household labor supply model into a detailed tax-benefit model based on the German Socio Economic Panel (GSOEP) . The labor supply model is based on the hypothesis that both spouses jointly maximize a utility function in the arguments leisure of both spouses and net household income. This "household utility" model differs in important ways from previous studies on the labor supply effects of household taxation in Germany. The specification of the household labor supply model in these studies are based on the "male chauvinist" assumption: that is, the wife is assumed to adjust her labor supply to that of the husband who, in turn, does not care about his wife's labor supply behavior. We believe that the behavioral assumption underlying our econometric labor supply model is a better description of actual behavior than the one implied by the "male chauvinist" labor supply model. In particular, our model allows us to estimate the effects of a change in household taxation on the labor supply of both spouses, whereas previous studies have only looked at the wife's labor supply decision. Furthermore, we also estimate the effects of the change in taxation on both spouses' labor force participation and the hours decision simultaneously.
In the next section, we briefly describe the German system of taxation of married couples and define the so-called "splitting advantage" referred to above. We also briefly summarize the empirical studies on the potential labor supply effects of reforms in household taxation in Germany relevant for our study. In section 3, we present the econometric specification of our labor supply model, which we then use to simulate the shift from the current system of income splitting to the hypothetical benchmark of separate taxation and a more realistic "limited real income splitting" scenario. Simulation results for the implied income effects (for given labor supply) and the effects of this shift on labor supply in Germany are summarized in section 4. The main results of our study are summarized in the concluding section 5.
Distribution and Labor Supply Effects of "Income Splitting"
To set the scene for our simulation study of the potential labor supply effects of a shift from the current German system of income splitting to some other form of household taxation based on the principle of "limited real income splitting", in the following section we briefly describe different income tax regimes for married couples and illustrate the "splitting advantage" for the German case. In section 2.2, we briefly summarize previous empirical studies on the effects of income splitting on labor supply of married women in Germany.
Household Taxation, Income Splitting, and the "Splitting Advantage"
Income tax regimes of European countries differ greatly regarding the tax treatment of married couples. In some countries (Sweden, Austria, Great Britain) 2 , individuals are taxed subject to their own income, independently of their marital status. Other countries, such as Germany, treat married couples as a single tax subject and tax the incomes of spouses jointly.
To avoid the "marriage penalty" that arises in a progressive tax system as a consequence of joint taxation, Germany allows income splitting between spouses: The income tax of a married couple is calculated by applying the tax function to half of the sum of the spouses' incomes; this amount is then doubled to determine the tax amount of the couple. In Figure 1 , the German system of joint taxation with income splitting is compared with the system of separate taxation and a modified system of separate taxation. Income splitting guarantees that married couples, given a certain household income, will always be charged the same amount of income tax, no matter how income is distributed between husband and wife. It therefore also implies that no married couple will pay higher income taxes than a single individual with the same household income. This tax neutrality towards the income distribution between spouses, however, leads to non-neutrality towards marital status. An unmarried couple could "save" taxes through marriage because of the "splitting advantage".
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The "splitting advantage" is defined as the difference between the tax amount that a married couple pays under income splitting and the amount the same couple would pay in case of separate taxation. The amount of this advantage depends on the income distribution between husband and wife and, in the presence of a progressive tax system, on the absolute level of household income, as illustrated by the following figure for the year 1999. As can be seen from Figure 2 , the splitting advantage very much depends on the income distribution within the household. For single earner households, the splitting advantage attains its maximum. It declines rapidly, however, whith an increasing share of second earner's income. In the case of a couple with a pre-tax income of 120,260 € (about 200.000 DM) per year, according to the tax function of the year 1999, the splitting advantage is 10,507 € for a single-earner couple. The splitting advantage declines to 6,020 € if the income share of the second earner is 10%, given constant household income. For couples with a second-earner income share of 30%, the splitting advantage falls down to 1,840 €. On the other hand, for a given share of second earner's income, the splitting advantage clearly increases (in absolute terms) with increasing pre-tax household income. The relative share of the splitting advantage, however, does not follow a monotone trend. For single-earner households, the splitting advantage is 11 % of after-tax household income for couples with a pre-tax income of 25,560 €. This share increases to 15 % (pre-tax income of 76,700 €), and declines to 13 % for households with a pre-tax income of 127,820 €. The upper limit of the splitting advantage according to the tax tariff function of 1999, is 11,032 €. It is attained by single-earner households with a pre-tax income amounting to twice the income limit after that the highest tax rate cuts in.
One of the reform proposals that has repeatedly been suggested, the so-called "limited real income splitting", leaves the "splitting advantage" for married couples with unequal income distribution in place, but reduces its quantitative importance. In this system, married couples are taxed separately, but the spouse with higher income can deduct a tax allowance for support payments; the second earner has to add this tax allowance to his own taxable income (see Figure 1) . The tax allowance is limited up to 20.000 € per year and may not exceed 50 per cent of the difference between the incomes of the spouses 5 . Under this regime, income differences up to 40.000 € can be balanced in the same way as under the current income splitting; only for spouses with income differences above this amount, the "splitting advantage" is cut.
In the following sections, we will analyze two hypothetical reforms of the current system of household taxation in Germany, namely (i) a shift to a system of individual income taxation, and (ii) the proposal of the limited real income splitting. It seems unlikely, due to constitutional arguments, that individual taxation for spouses will be introduced in Germany.
The second reform proposal, however, has been discussed during the last election campaign 5 It should be noted that without the limitation of the tax allowance, real income splitting would equal the current income splitting in Germany. For a discussion hereon, see Homburg (2000) .
by the ruling coalition and it is likely that this proposal will show up in the future. Before we turn to the simulation of the potential labor supply effects of these proposals, we briefly summarize the empirical studies of similar reforms of the system of joint taxation in Germany.
Labor Supply Effects -Previous Empirical Studies for Germany
There are only a few empirical studies that analyze the effects of a reform of household taxation on labor supply of married women and on the income distribution in Germany (Wagenhals and Kraus 1998 , Althammer 2000 , Spahn, Kaiser and Kassella 1992 , Gustafsson 1992 . All of these studies are based on the German Socio-Economic Panel Study (GSOEP) and estimate standard labor supply models for married couples, where the focus is on the labor supply response of wives to a shift from the system of income splitting to separate taxation. All these studies are based on the so-called "male chauvinist" assumption (Killingsworth, 1983) . That is, it is assumed that the wife's labor supply depends on her own marginal net wage rate, which is a function of the gross wage rate and the tax function. Policy variations are simulated by a change in the tax function that determines the wife's marginal net wage rate. The husband's labor supply decision is assumed to be exogenously given for the labor supply decision of his wife. Wagenhals and Kraus (1998) . For the case of a shift to individual taxation (which is the only policy reform that is comparable to the simulated reform proposals presented in our paper), Wagenhals and Kraus calculate an increase of the female labor force participation rate of 26 percentage points (from 59% under status quo to 85% under separate taxation).
Althammer (2000) also simulates income tax policy variations on the basis of GSOEP data from the year 1996. Policy shifts to family splitting and various sorts of limited real income splitting are analyzed, with all policy variations modelled to be neutral in tax revenues. Also in this study, the "male chauvinist" model is the basis for the female labor supply function. The wife's labor supply depends on the marginal net wage rate and other net household income. Policy shifts are simulated by changes in the marginal wage rate via changing the tax function, assuming that the wife's income is taxed as the secondary income in the high-tax bracket under the current system of joint taxation. In case of a shift to limited real income splitting (with different tax allowances than the proposal studied in our paper), the female participation rate increases by 0,7 percentage points, from 69,5% to 70,2%.
Labor supply effects of a change to individual taxation and to limited real income splitting are also studied in Spahn, Kaiser and Kassella (1992) . As in Althammer (2000) , these policy variations are set up to be neutral in tax revenues. Female labor supply is modelled as a linear function of marginal net wage rate and other net household income. In case of a policy shift to a form of limited real income splitting, female labor supply, measured in total hours worked by year, increases by 11,8%. The simulated policy reform, however, is not directly comparable to the one we present below, because it includes higher child allowances to achieve revenue neutrality and higher tax allowances for support payments. Gustafsson (1992) analyzes the labor supply reaction of German women in the case that the Swedish income tax system (individual taxation) were to be implemented in Germany.
Female labor supply is estimated by applying a logit model with two alternatives, namely wife's labor supply of 10 hours per week and wife's labor supply of 40 hours per week. These alternatives are compared to the case that the wife does not work at all. Independent variables in the model are the pre-tax wage rate, net average wage rate, given the hours worked per week, and net household income in case the wife is not working. The result, based on GSOEP data from 1984, is an increase of the female participation rate of almost 10 percentage points (from 50,3 to 60%) in case of the introduction of the Swedish income tax system in Germany.
Overall, the majority of these studies finds relatively large labor supply effects of a shift from the current German system of joint taxation with income splitting to some form of separate taxation or limited real income splitting. However, these effects were derived under the assumption of the "male chauvinist" model. We doubt that this hypothesis adequately describes household labor supply in Germany. Furthermore, the studies reviewed above do not take into account that a change in household taxation may not only affect wives but also husbands labor supply, presumably in an opposite direction. In the next section, we therefore develop an econometric model of household labor supply based on less restrictive behavioral assumptions which also allows us to simulate the effects of changes in household taxation on husbands' labor supply behavior.
As discussed above, there are various approaches to the analysis of labor supply in the literature. These approaches have differing implications for the econometric specification of an empirical labor supply model. In the present context, the specification of the household context and the modelling of the tax-benefit system is of special importance. Most studies, and in particular the German studies briefly surveyed in section 2 above, assume that household labor supply behavior can be modelled as an individual decision. In this section, we extend previous work by Steiner (2000) and integrate a household labour supply with a tax-benefit simulation model. Given the complexities of the German tax and income transfer systems and the existence of means-tested social transfers, a detailed specification of the household's budget constraint seems crucial when analyzing the incentive effects of houshold taxation, and the joint filing of taxes of couples in particular. The model is estimated on several waves of the German Socio Economic Panel (GSOEP). The simulations are performed for the year 1999.
The Household Labor Supply Model
There are various specifications of empirical household labor supply models in the literature (for a recent summary see Blundell und MaCurdy, 1999) . The most commonly used specifications are the so-called "male chauvinist" model and the household utility model. In the former model it is assumed that the wife takes the husband's labor supply as given in her own labor supply decision, whereas the husband does not take his wife's labor supply decision into account in deciding on his own labor supply. In contrast, the household utility (HU) model is based on the assumption that both spouses jointly maximize a utility function in the arguments leisure of both spouses and net household income. In our view, the HU model is a more adequate description of actual household behavior in Germany and we will base our econometric specification on this hypothesis.
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To make the household labor supply model tractable, we assume that the labor supply decisions of the household head and the spouse can be separated from the labor supply decisions of all other household members.
7 The more recent "collective" models of household labor supply do not specify a common utility function of the household but, starting from individual utility function and taking into account strategic interactions between the spouses, derive optimal (pareto-efficient) sharing rules for income and leisure within the household (see, e.g., Blundell and MaCurdy, 1999, section 7 .2) for a summary. The empirical identification of this type of model is very demanding and, so far, the application of this approach to the empirical analyses of practical policy problems has been rather limited, however.
That is, it will be assumed that other household members' labor supply does not affect the spouses' joint labor supply decision.
In contrast to traditional labor supply studies, for the following reasons we model hours supplied by the household as a categorical rather than as a metric variable. First, this takes into account the fact that hours of work are heavily concentrated at particular hours, such as 0, 15, 20 and 40 hours for women, and zero and 40 hours for men. This peculiar hours distribution cannot adequately be approximated by specifying a continuous hours distribution.
Second, the specification of hours categories reduces measurement errors in the number of hours actually worked. Thirdly, and most importantly, the specification of a relatively small number of hours categories leads to a tremendous reduction in the computational burden of calculating the potential net household income at each possible hours choice. This simplification, in fact, is a perequisite for an adequate specification of the budget contstraint given the complexities of the German tax-benefit system.
The household's labor supply decision is modelled by a utility function which is assumed to depend on the leisure time of the male (L m ) and the female (L f ) spouse as well as on real net household income (Y). Following van Soest (1995), we assume that the household's utility index for a particular hours category, k, can be modelled by the following translog function:
where x= (y, l m , l f )'. The components of x are the (natural) logs of net household income, leisure of the husband and the wife, respectively. These components enter the utility function
(1) with linear, quadratic and cross terms between the spouses' leisure terms and household income. The matrix A, with elements α ij , i, j = (1, 2, 3), contains the coefficients referring to the non-linear terms, the vector β j , j = (1, 2, 3), the corresponding coefficients of the linear terms. ε is a stochastic error term accounting for factors affecting the household's utility other than leisure and income. The distribution of this error term will be specified below.
The advantage of this functional form specification relative to more restrictive specifications of preferences, such as the Cobb-Douglas or CES utility functions, is its flexibility. In particular, equation (1) allows for the dependence of the utility of one spouse's hours of leisure on the other spouse's leisure as well as the utility of each spouse's leisure to depend on the level of net household income.
In the HU model, the utility index should be concave in household income and, for given household income, be increasing in both spouses' leisure time (provided working hours were initially positive). Moreover, the first derivative of the utility index with respect to leisure time should, ceteris paribus, be positive for both spouses, provided leisure is a normal good, while the second derivative is expected to be negative. The cross-substitution effect between the two spouses' leisure time is theoretically ambiguous. That is, 
These theoretical implications can be tested by calculating respective derivatives of the utility index for each household evaluated at the parameter estimates from the econometric model described below. The sign of the cross effects depend on whether the two spouses' leisure time are substitutes or complements. The latter seems more likely to be the case because leisure spent with the spouse is probably valued higher than an equivalent amount of time spent alone. Of course, this ultimately is an empirical question which can only be resolved on the basis of econometric work.
Given the assumption of joint maximization of household utility, the household will choose hours category k if, in probability terms, the associated utility index, U k exceeds the utility in any other possible alternative l, i.e.:
To obtain an estimable econometric specification of the household labor supply model described in the previous section, we have to specify a distribution of the stochastic component of the utility function, i.e. k ε . Assuming that k ε is distributed identically across all hours categories according to an extreme-value distribution, the difference of the utility index between any two hours categories follows a logistic distribution. As it is well known (McFadden, 1973 under this distributional assumption the probability of choosing alternative k relative to alternative l can be described by a Conditional Logit Model (CLM), i.e.:
where the summation sign is defined over all possible alternatives, i.e. hours categories.
For given levels of income and leisure for both spouses, household utility also depends on certain household characteristics, such as the age and the health status of both spouses as well as the number and age of children in the household. This dependence is accounted for in the model by specifying the parameters β j as functions of these variables. The specification of these functions may differ by gender, as it seems likely that children in the household have different effects on men's and women's leisure time.
As specified here, the CLM only identifies parameters of variables which vary between alternatives. Variables with no variation across alternatives drop out of the estimation due to the fact that only differences in the utility index between alternatives are compared here.
Hence, the estimation of income effects relies on the differences in the level of net household income between the hypothetically chosen hours categories rather than on the income level itself. Characteristics specific to the household or the spouses, like the presence of children, disability or age are identified by the assumption that their effects on household utility depend on the hours category.
Data and Variables
Estimation of the labor supply model is on the German Socio-Economic Panel (GSOEP).
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The GSOEP is a representative sample of private households living in Germany with detailed information on household incomes, hours worked and household structure. This information is required for both the estimation of the labor supply model and the calculation of hypothetical levels of net household incomes relevant for the simulation of income tax changes. The analysis is restricted to household members who can be expected to vary their labor supply to changes in potential net income. Hence, pensioners, students in full-time education and women on maternity leave are not included in the sample. The self-employed and civil servants are also excluded because their labor supply behavior can be expected to differ qualitatively. Furthermore, households with missing values in any of the variables entering the calculation of the net household income in alternative hours categories had to be dropped from the sample. For the construction of the income variables described below we use data from waves 1997 -2000, the labor supply estimates refer to wave 1999. Descriptive statistics on some key variables of our model are given in Table A1 in the appendix. 
Hours Categories
The GSOEP contains information on the number of weekly hours actually worked in the month before the interview, the number of hours "normally" worked and actually paid overtime hours. The hours variable used here includes paid overtime, i.e. the number of actual hours worked in the reference month. This is the number of normal hours plus paid overtime hours. If a person working overtime hours did not answer the question whether overtime hours are compensated by cash or by shorter working time later on, it was assumed that half of the difference between actual hours worked and average normal hours will be paid (and the other half remunerated by holidays). This part was added to normal average hours.
The definition of the hours categories is motivated by both economic considerations and the actual distribution of hours in the sample. Although a relatively fine aggregation of hours into categories seems desirable in order to realistically approximate the household's budget constraint, the actual distribution of hours in the sample severely restricts the number of possible categories. In particular men typically do not work part-time and their actual working hours are heavily concentrated between 35 and 40 hours per week. Furthermore, for couples the feasible number of categories is not only restricted by the distribution of hours within one gender, but by the bivariate distribution of the two spouses' working hours. The actual distribution of households in the sample across hours categories is given in Table 1 . Notes: The first number refers to the absolute frequency in the sample, the second number (in parentheses) to the corresponding relative frequency in percent.
Source: Own calculations, GSOEP, wave 16 (1999).
Because of the small number of men in part-time employment in our sample, only three categories could be specified for them, namely: non-employment (unemployment and nonparticipation in the labor force), 1 -40 hours, and more than 40 hours (overtime). Table ? ??
shows that about a third (35.1%) of all wives in the sample living in couple households do not work, 31.4 % work part-time (defined as working less than 35 hours a week), and a third (33.3%) work more than 35 hours a week, i.e. full-time. About 10% of all husbands in couples household were unemployed in 1999. At the same time, more than a third (37.1%) of all husbands worked overtime (more than 40 hours). In about 3% of all couple households both spouses worked overtime.
The specification of the econometric model is based on the assumption that each household compares the expected utility obtained from net income and the two spouses' leisure associated with the choice of a particular hours category. Here, it is assumed that this comparison is based on the average number of hours worked in a particular category. By subtracting this number from the maximum time budget the household allocates to market work, the average number of hours of leisure corresponding to the choice of a hours category is obtained. For the empirical analysis, the maximum time budget allocated to market work is assumed the same for each household member and is set to 80 hours per week. To test the sensitivity of estimation results with respect to this assumption, the model was also estimated with alternative values for the maximum time budget. Estimation results proved rather insensitive to realistic changes in the value chosen for this parameter. For example, changing the maximum number from 80 to 60 hours per week had very little effect on the estimation results.
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Net Household Income
The derivation of net household income is based on a detailed tax-benefit simulation model which includes all relevant components of the German tax and transfer system.
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The taxbenefit simulation model is based on the GSOEP and uses data for the period 1997 to 2000.
The simulations refer to the year 1999. Retrospective data on incomes and an individual's labor force state contained in the calendar data for the year 2000 are required to calculate some components of household income for the year 1999. Data for the years 1997 and 1998 are required to determine eligibility of unemployment benefits and derived unemployment assistance payments. A detailed description of the tax-benefit simulation model may be obtained by the authors upon request, here we briefly describe its main components.
As regards the calculation of taxable income, earnings from dependent employment, income from capital (interest), property rents, and other income are added to get gross household income. For the great majority of households the most important income component is earnings from dependent employment. For employed people, information on gross monthly earnings in the month before the interview is collected in the GSOEP. This information together with the hours information described above is used to calculate gross 9 van Soest (1995) reports a similar result in his study for the Netherlands.
10 A description of this tax-benefit simulation model can be obtained from the authors upon request. Employees social security contributions and the income tax are deducted from gross household income and social transfers are added to it to get net household income. Social transfers include child allowances, child-rearing benefits, educational allowances for students and apprentices, unemployment compensation, the housing allowance, and social assistance.
Taxable income is calculated by deducting certain expenses from gross household income.
The income tax is calculated by applying the income tax formula prevailing in 1999 to taxable income.
Income from self-employment is not taken into account here, because the self-employed German women may have a relatively strong work orientation. In general, it seems very likely that households with small children have a stronger preference for "leisure" (nonmarket work) than those without children, and that in couple households the dependence of leisure on the presence of children also varies by gender. Also, it seems likely that preferences for leisure may also depend on age and on disability status.
Due to the relatively small number of households in some of the hours categories, separate estimation of the labor supply models by region and by nationality is not feasible.
Structural differences in labor supply behavior between natives and foreigners as well as between East and West Germany are therefore accounted for by interaction terms. These are specified as dummy variables for nationality and region on the one hand and (the logs of) net household income and the leisure variables on the other. Because of the very small numbers of foreigners living in East Germany, interaction terms for foreigners refer to West Germany only. The leisure variables are also interacted with age and age squared and dummy variables for disability status and, for women, with dummies for the presence of children differentiated by age groups.
Estimated Labor Supply Elasticities
On the basis of the data described in the previous section the labor supply model specified in the previous section was estimated by the Maximum Likelihood Method. Because net household income and leisure time of the two spouses enter the household utility function in linear and quadratic terms as well as interaction terms between each other, the interpretation of single estimated coefficients is not particularly revealing. Therefore, here we present some elasticity estimates which are relatively easy to interpret and, in principle, comparable to the estimation results from other econometric studies.
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The quantitative implications of the model can best be summarized by hours and participation elasticities with respect to given 11 Detailed estimation results are available form the authors upon request.
percentage change in the gross wage rate. These elasticities can be calculated with respect to a change in the own and the spouse's wage. However, depending on a household's marginal tax and benefit-withdrawal rate a 1% change in gross wages may translate to a much smaller change in net household income. Furthermore, since women, on average, work less hours and receive lower hourly gross wages, a given wage increase has less effect on net household income than the same percentage wage increase for men. This is not taken into account in empirical estimates of wage elasticities of labor supply derived under the "male chauvinist" hypothesis.
Although a closed-form expression of these wage elasticities is not available for the translog utility function estimated here, they can be calculated from the simulated change in estimated hours and participation rates to an exogenous change in the gross wage rate. At given gross wages, the expected number of hours worked as well as the labor force participation rate can be calculated for each sample observation. Comparing these values to the simulated hours and participation rates resulting from a given percentage change in gross wages yields hours and participation elasticities. In the following table we summarize our elasticity estimates for various population groups.
Overall, estimated own wage elasticities are rather small: measured by hours worked a 1% wage increase raises labor supply by about 0.3% for wives and by about 0.15% for husbands. Estimated elasticities for wives living in West Germany are markedly larger than for East German wives. These regional differences could be related to the greater importance of demand-side restrictions on labor supply as a result of the still very depressed labor market in East Germany. However, it could also be related to a different preference structure of East Germans due to their previous work experience under socialism, or to institutional differences. Similar differences are also observed with respect to participation elasticities. In contrast, cross-wage elasticities between wives and husbands are negligible in both regions and for all household groups considered here. This holds for both hours worked and labor force participation rates.
Comparing labor supply elasticities estimated here with those from previous German studies is rendered difficult by differences in model specification and sample definitions.
Overall, estimated elasticities vary greatly between the various studies but all tend to find that (uncompensated) wage elasticities are low for men. For married women, estimated wage elasticities with respect to hours vary between zero and 1.7. Only a few studies also report labor force participation elasticities, and these vary between about 0.8 and 3.3 (for summaries see Zimmermann, 1993, and Steiner, 2000) . 
Simulation Results
Following the discussion in section 2, we simulate two hypothetical alternatives to the current system of household taxation in Germany. Although it is very unlikely to be implemented, we analyze the income and labor supply effects of a shift to individual taxation as an extreme reference case. Secondly, we simulate a shift to the limited real income splitting, which leaves the splitting advantage for married couples in place, but reduces its amount for middle-and high-income households. We first present the income effects of the two policy reforms under the assumption of fixed labor supply 12 and then show the simulated labor supply effects.
These effects depend on the size of the change in net household income and the distribution of these changes across various population groups as well as the size of the labor supply elasticities.
Income Effects with Constant Labor Supply
Simulation results of the changes in net household income due to the two policy reforms in case of constant labor supply are presented in Table 1 . The income change for each household depends on the absolute amount of household income and on the income distribution between the spouses. Therefore, we present the income changes for married couples by the 13 hours categories defined in Table 1 above, by income deciles, and by the number of children.
As expected, income changes are much higher for single-earner couples than for twoearner couples. For spouses with equal labor force participation, the income change gets very small. A shift to individual taxation causes higher differences of the income changes between working hours categories than a shift to limited real income splitting. The modified splitting reform leaves 50 per cent of all married couples (in eastern Germany even 75 per cent)
without income change at all. This is a consequence of the possibility to balance income inequalities between spouses of up to 40.000 € under limited real income splitting. Income changes by net household income deciles do not follow a clear pattern, because the income distribution between spouses is not taken into account in this depiction. In order to isolate the effect of the income distribution between spouses on the income change due to the policy shift. Figure 3 presents the income changes by share of income of the second earner for households with constant pre-tax income. Again it can be seen that a shift to individual taxation causes much higher income changes than the modified splitting. In households with 20 a pre-tax income between 48.600 and 53.700 € per year, only single-earner couples and couples with a second income amounting to 10% of total household income face a decline in net monthly income under limited real income splitting.
Regarding the income changes by number of children in the household, the pattern is as expected in West Germany: The more children living in the household, the higher is the income change under both, individual taxation and limited real income splitting. This is due to the fact that with increasing number of children, the participation rate of women and therefore also the equality of the distribution of household income declines. Interestingly, this pattern cannot be found in eastern Germany. In this group, households with one child face the smallest income change. The reason for this is that although the participation rate of women declines with increasing number of children, the income share of the second earner in households with one child is on average higher than in households without children.
Labor Supply Effects
The simulated labor supply effects of the two alternative tax reforms are summarized in Table   4 . Simulation results refer to changes in both labor force participation rates and changes in total hours. The corresponding labor supply effects in terms of absolute changes in the number of persons are given in Table 5 . These numbers were derived by multiplying simulated percentage changes in labor force participation rates by the respective number of households in the GSOEP sample and their respective weighting factor. Note that these estimates refer to the sample of married couples on which we have estimated the labor supply model, i.e. these numbers do not include the self-employed, civil servants, people younger than 20 or older than 65 years, severely disabled people and women on maternity benefit.
Labor supply effects caused by the two policy shifts depend on the income changes by hours categories and the labor supply elasticities of the various groups. Consistent with the pattern of these two factors, the changes in participation and in total hours worked are greater under individual taxation than under limited real income splitting, greater for women than for men and greater in the West than in Eastern Germany.
In the case of a shift to individual taxation, the participation rate of married women increases by almost 3 percentage points. In West Germany, this increase is three times higher than in East Germany; this seems plausible as the average income change in the East is only a third of the average income change in the West. The effects on total hours worked follow a similar pattern: The increase in total hours of women in the West is more than four times higher than the increase in total hours of women in Eastern Germany. In total, about 425.000 women would join the labor force in case of a shift to individual taxation. A shift to limited real income splitting causes much weaker labor supply effects than a shift to separate taxation.
The strongest effects can again be found in the group of women in West Germany. In total, the female labor force would increase by about 130.000 women in this scenario. Labor supply effects of married men are much smaller than the effects on the labor supply of their spouses. In case of individual taxation, men in West Germany reduce their total hours and also their participation rate declines. This is a result of the incentive to balance the income distribution between the spouses under this tax regime. The effects for men in Eastern Germany are even smaller, which is due to the much smaller income changes for these households. According to our calculations, male labor force would decline under individual taxation by about 50.000 persons and increase by about 1.500 persons in case of limited real income splitting. Note: Children under the age of 13 living in the household.
Summary and Conclusions
We have analyzed the potential labor supply effects of a shift from the current system of joint taxation of married couples with income splitting to a system of limited real income splitting, as it has intensively been discussed in the recent election campaign. As a benchmark case, we have also analyzed the potential labor supply effects of a shift to separate taxation, as it is in existence in some other European countries. To this end we have developed a microsimulation model for Germany based on an econometric labor supply model embedded in a detailed empirical tax-benefit model. Our econometric model is based on the hypothesis that married couples jointly maximize a household utility function with both spouses' leisure time and net household income as arguments. This "household-utility" model provides, in our view, a more appropriate specification of actual labor supply behavior of married couples than the alternative specification based on the "male chauvinist" assumption which has been used in previous related studies on the potential labor supply effects of changes in household taxation in Germany.
We find that a shift from the current system of full income splitting to the hypothetical benchmark of separate taxation of married couples would reduce average net household income substantially in West Germany but only little in East Germany. These regional differences are related to differences in labor force participation and part-time work in the two regions and the fact that the amount of the so-called "splitting advantage" is relatively high for single-earner households of married couples and shrinks quickly with an increasing share of wife's income in total pre-tax household income. The other tax reform we have analyzed in this paper, the limited real income splitting proposal, would on average have very little effect on net household incomes. In fact, this tax reform would leave 50 per cent of all married couples (in eastern Germany even 75 per cent) without income change at all. This is a consequence of the possibility to balance income inequalities between spouses of up to 40.000 € under limited real income splitting as analyzed here.
Given these small changes in net household income and the relatively small labor supply elasticities of married women derived from our econometric model, it thus comes as no surprise that our simulations results show relatively small labor supply effects of a shift from the current system of full income splitting to the proposed limited real income splitting system. Overall, we find that female labor supply would increase by some 130 thousand persons, the lion's share of which (almost 90%) would be in West Germany. For the (unrealistic) benchmark scenario of a shift to separate taxation our simulations show that about 425 thousand housewives would be willing to take up work, about 95 percent of them living in West Germany. However, according to our simulation results about 50 thousand husbands would drop out of the labor force following a shift to separate taxation.
The comparison of our simulation results with findings from previous studies summarized in section 2.2 above is rendered difficult by the fact that none of these studies simulates the reform proposal "limited real income splitting" in the way we do. Also the simulations of a shift to individual taxation in Althammer (2000) and Spahn, Kaiser and Kassella (1992) are not comparable to our simulations, because these authors simulate tax revenue neutral alternatives. Gustafsson (1992) simulates a shift to the Swedish tax system, which also goes well beyond the elimination of income splitting. Only Wagenhals and Kraus (1998) simulate a policy shift towards separate taxation similar to our case. They get much higher labor supply effects than we do: The participation rate of married women rises by 26 percentage points, (desired) hours per week increase from 18,1 to 26,4 hours per week. These results are probably due to the authors' model specification, in particular the hypothesis that married couples labor supply model can be described by the "male chauvinist" model. Hence, in these studies the wife's net wage rate is used as an explanatory variable, whereas in our model net household income is the relevant variable. Given the nonlinearity in the budget constraint, the net wage clearly is endogenous in the labor supply equation and estimated labor supply elasticities may, therefore, be severely biased.
